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amplifying the one output voltage to a voltage level which can be transferred to a peripheral 
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H SiCK B QiieEl S-Xl^, ^^^^H^J DilSBI ^H^fDi, ^'7\ ^4^7H°J OiieEl ®B z,i-Z|- 

m ^Ul^t DflOlEi E^°i^]IK 0I^^^ ^01£ ^ ;H°i IHI2EI ^3011 Hj^fl ^CHi ^ ^H^ 

WISE! ^HDil ^yi^t CilOIEi Eh2l^2J QIOIEIg ^Ifl^^^S SAj S^^h^ ^tl^^H-^M ^blt.^ 

Q. ZLEIH, 21B^ ^012 ^ :?HBj DiieEl "JBOII ^UI^ LilOIEI Ehei^ e]-^'- 

Oil ^HiEin. EiioiEi EheiOT UEFU^ ^sFM ^^xi5i-oi 2!°r Biii^Ai ^iq^^:^ m^ty^ ^ 

.S^f ' . 

E 2^ E 1Q1I EAIS ^AIDIIOII CHHIEI^ HliHOIIM ^S^M ^l*]' ESOICh 

B ^"S^ ^^E^til DilSEl S^IOil ^^t.^ ^:^^Ai, ^ol *Li^g^(IO sense tm\\V\er)7\ %\J\t\^ 

3^01 D112EI S7:|[HI ^^^^ SOICK 

aiy(DRAM)^ ^^^^m^^k\9\7\ ^tm. ^4^7H^ "JH^ ^'^£101 Al^igj l^Wl §:?l£10i g^^^^ 
^ CIS, ^ lEI^H §71^ Ul^CSyrchronous DRAM)OI h\ °1Q. t^ffl^ OlOIEIM 

7:^Elo^^ gei- a§cHi 2:^^- ihihei cHEai::^^! diei s^ais 4^ sia. um^ ^^:>^^ shmai 
s^^ej aioiEi^j m^^\ 7\^t\7\ eihsm cia^ ^et aaoii uitB g5^^E:?^ "^Eh§ 4^ 

2101 D. 

naoL olE^t^ qioiei^j &^^e] s^^m ^Iohai^ s^i^ u^^m «jh^^ ^e^i nfloiEi ef 

7H|E|CH0|:°i- tl-EK OIIM MOi, CH^^ (Bandwidth) E^^l AlZt^^ 2!^EI^ ^ 

aoiEi^oi xisej ign^^ i6:?h^ moiEiEheiiF Eis^ ^hieicho^ tJ-ch. 3ei 

47H^ DilSEI ^dlt!" WISEI &7:|2J :?Fga|-S, ^^L^^ miSEI §7:1 LH0il^ .l6x4 ^. 

Si^DI, OICHI [[fEF x32, x64mBJ H CH^^M ^^Eitll [HIEEISxi:?F PH^^EIH SiQ. OlEitl CH^^ 
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%^ oi eS 11 i^i^mi ^ui^ uioiei efss^k oist^ ^oie ^ THSi mhei sbm 2|ob ssan, 

4^:71 5!01E ^ ?HB] DjlSEI "JHOll ^HIS OlOIEI Eieia-21 aOIEte >^i!!5!og g^xi g^e^ 

ot:?iAi tii^^H^^. ^oiE ^ fflieEi shoii ^hi^j aioiEi Ei-ei^ ^i^i-oii ^ 

s "HgiHi o|5|.g, SjCHE ^ □ISt.'- DflSEI SHQit ^^U EHxl ^^Ei:?l [IHS&fl. ^ 

a s ^"-^ Si§ i! B ^AIWI E-^EI^ OI^Hof:^! $1^11 

^ ^^SBJ bH.'-^l^h ^'AI01I# ^\km^ £3 S £90il LHgm s^i^l-010te^ ^^ 

ESOIH. E 2^ S ^^StHI CHUIEI^ HIinDllg E^OIIIK 2,^ ESWl nk\ 

^AIOI! 

□ lEIE^Oj " ^. ^..n.v^. ...=.rn X ^. 

DilSEl 
01 EAIEIL 

E \m ^^t\^. B ili^^c^^^CtOG)^, A S! B DIISEI ^3(H1 ^oH SS^Q. 3EIII, 

^' Xil2 ^^^^^ £I01IOIM^«2(PIOSE A.P(OSE.B)ail eatK3t A a' B ffllHEl ^HOil ;?UIS QIOIEI Eh 

oi'>^([iio A.omB aTdio b.oiob^b)^ uioiEii ^d^-t!^^^ g^^tK XIII a' 7;ii2 eitni 

Olid3[(PIOSE A,PIOSE.B)^, OilHEl ^XO\ ^m HES 2gi^hS mm\^ AI20IQ. nEI 

EAi^i ^OL ^±''^±.^{\2^.m)'^^ m\ ^ J:ii2 iy^?s^ 

°jOil01Md2:(PIOSE_A.PIOSE_B)(}ll 2\n SllCHEl^ 7;iM ^' m ^l!^^c5^^(120 J30)m ^dl^CF. ^"-^I 
m S 3^112 2!^ i!l2^^c5^^('l20J30)^ A ^ B DilSBI ^^^^Oil ^HISCK 3E1II. OIM^ MHEI 
?gH(Hl DIIOIEI EF^i ^ (D I O.A.D I OB.A.D I O.B,D I OB.B)M #oH 2^ 2^2J 7:|-0|M S-AmFH 0! 

m §^fim ^^^^ ^i^m i^^^m ^'?\ m {ii:^^s=^(i2om, a 151 

EEI "yBM ^HIS QjjOIEI Eh£i^(DIO.A,OIOB.A)2J SSg ^^7^1 ^^t\Jl. m 2!^ -^(130)^ 
B QilHEl "cS^Qil ^hJl^i LilOIEI Ehei^(DIO_B,DIOB_B)°J 25PM 3-XI g^tTQ. Xill ^ ^112 Pf 

=^(i2oj30)^ 3ei5, m a ^^112 ejonoie ai3:(piosej,piose.b)oii gsera <:^e-»^ 

S^»^FD1. I^lgs^o^ ^^'^711 qiigaCK 





22/ am :^FDIM 2,^7:1 QilOjEi til^(FDIO.FDIGB)^ 

EHxl fl!^?d^^(150)^ 2P i!!^?g^^M(120J3G)S¥E1 ^^^El^ DIAilt^ SST ^l-OIS 5S 

1 Ami2r# ?:ii^^^iCK aioio^^ ^^oiiAi ^u. ^:^\ ehxi {^^s=^(150)^ a^^ 

5i^?y^^(150):?(- Ol^t.^ DilEEl "JH(HI g^ElE^ ^fliEi:?l UH^lHI, tS^a-^^h ^Wth 

~ 3^01 S^Ql! HI^H 70-^80% gEJJhAI MOiMTil S^£F2J UIIH^ E 2(HI E 

Ai^i HI moil 1 §^^^K3I ^S^PI^ tl-D, 

i tCh E^^ Si^sWI SiCHAI -A"^ A EHISEI SBOiL "B"^ B MEEI 2^93 



6-2 



^200H00ra807 

SID. 

379, 7311, t!!^S^^(120)^, 7311 SI 7312 M?HXI:^::Ei (PAl ,PA2)£h ^111 7312 

«*i-(RAl,RA2) S! :6?IM(SWA)# 7H!t^C^ 

M\ S 7312 M?HX|^E1(PA1.PA2)^ PMOS M2H7^|:6Ei^ =^t^m ^ SiHDl. ^^^"-^ g^'t-"- 371 
^ ^hSGK 7311 31 7312 SE M?H7q^Ei(PAl.PA2)2J ^S^S 6^71 DilOlEi 

Eaiei^ BM as a^?g^^(i20)2j itE(NAi,NA2)0ii s^sa. 

7311 S! 7312 SE 7^1*KRA1,RA2)^ EAl^i Um SOL NMOS M?H7:i:d^E1S 4= SiQ. Olfflj, 

71 NMOS E2Hxi>^Ei2j Eaieish >iioi^^ ^ms.^ s^eih, 3 eehs!^ ^'y\ m\ s 7312 se e?hxi 

^E1(PA1,PA2)£1 Eai°! !i-E(NAhNA2)0fl fe*"?!. 7311 3! 7312 SE H*KRA1,RA2) si-Zf 

4^71 ^^IXl(SWA)^, i^^7| 7311 eiOilOIM<yH(P10SE^A)Qll BjtH TilOIHtl^ NMOS ^shxI^EIS =?■ 

am ^ 2ia. 0171 Al, MMOS M?HA|:6E12J EEye!^ ^^-^I 7311 S M2 ^E 73t^M(RALRA2)2J rt^>rO)| 
SS^g g^aOl, 3 iS^ii^ SAl(Vss)SCK 

^^71 7311 {li:6?g5¥(120)^ E*^ 4'-7l ^ ii:E(NAi,NA2)g ^7^15171 ^It!" 

Sm71(EQA)M □ ^HlttCK ^^71 ^tF7|(EQA)^ 6^71 7311 a^S^ ej(MlOIMi!s(PIGSE^A)S| S«(HI S 
B^hOj QI^DHOIM^Q. 

3EII1, 4^71 2HXI i«:irSE¥(150)^, 7311 S! 7312 SE ^aHX|>^E1(PM1,PM2)2K 7311 LHXI X-il4 EEhOlS 
E2H73:iiE1(NM1,NM2.NM1,NM2) 5! ii^?li!^(SIW)l ^blt^Q. 

^^71 7311 SI 7312 SE E?H7;i:diE1 (PMl ,PM2)^ PMOS MSXj^EIS 4^ S^HCM, 3 333 

^^(Vcc)l}« a^aCF. 3EII1. 3 7ilOIM2h EaiSIS ?1ME|01, EaieiS g^ h:E(NhN2) 

^ 731 ^^»Q. 

i^'-7| 7311 31 7312 EEhOIS M^HT^ji^^rEi (NM1>NM2)^ :>1101M^ 4^71 7311 ili^^cS^(120)2| g^ 

h:E(NAl.NA2)0il SltlH, ?313 %1 m EEfOlS ^2HX|:i:Ei (NM3,NM4)2J TilOlM^ 7312 
{li^?5E(13G)2^ gq hiE(NB1,NB2)011 S^^'D. ^''71 Xill 3! H12 EEl-OlS M^H A|^E1(NM1 ,NM2)2J Efll 
21^ 4^71 gq kE(NhN2)l}il 31£13, OlM^ 7313 31 W EEWia 

M?HX|^E1(NM3.NM4)BJ Eai°]Oii Hh^Ol ^^}-9,EAI^i Hm ^0\. 7311 ^* 7313 EEI-011! MS! 

XI:6Ei(HMhNM3)£h Xil2 31 7314 EEhOl^ M?HXl±Ei (NM2.NM4)^ ^1^ ^g^JQ. 

4^71 ^^Ig^fSW)^ ^Lir:^^J^ :?^.M^(PIOSE)l}li °]oH TilOlHEl^ NMOS M^HXlirl^Ei^ =?t5m 4^ Si^Dl. 
4*'7I EH?^1 ili^?3^^C]50i2J ^^^^ JdlCHt»-Q. ^. 4^71 {li::^?^^ ^§<Ms:fPI0SE)7h "t[0\" Si^g ^ 
&^7| EHxt ^il::::;^M^(150)^ ^Ll(H10IM£i:iI. "^^"^11^ Pri^QijOlM^Elh. 

2Hxl i«^S^^(150)^ Et.L 4'-7l ^ g^ h:E(Nl,N2)# ^^^l" 2!^^ai^^ ^Al5h7l ^l^i- mt[ 
s!^(EQ)g □ ^U\t>0. 4^71 ^t^tl^(EQ)^ 4^71 ^^ai:^(PI0SE)2J m^m g^^fOl ^1:^:^011 

Olg&Q. 4^71 gtl-^l^(EO)^ ^ g^ h:E(Nl.N2)^ Sj^*- aiP^ M^oCT ^Xloj-^ 
M?HAl:::iEUEQl)£h. ^ g^ h:E(NlJi2)M OlI^CH Vcc SI^M ^m\^ ^ElMXl MgH AliiEi (EQ2,EQ3)S 

3EI3. 2AI22.^(Vss) 3! 2S3^^(Vcc) £11^^ 4^71 EHxl {1J^?5^^(150)SJ 7311 3! 7312 

biE(Nl.N2) 2!°^^ EEH3mi(160,170)M MM m\E\ bfi:^:(FDI0.FDI0B)^ S^SQ. 

TIl^^HAi. A D11SEI ^37F i^m^ 7^§§^01 E 1DII EA|=! ^71 Sg^ fll:6a^^(100)2J gST 

m ^•■iflM7I^ t^[:K 

gS- A IHIEEl "JH71- d^tlS. eiOllO|g>ii:2(P10SE_A)7|- '^hOI" EimS ^StJ-Q. 3EI 

3, EH^CI {«^a=J^(150)g ^goF^ EHxl {li:^^?gE :?g>j5:(PI0SE)7F ^^^i-Q. 7311 {li^^yE ejOflOl 
gi!H(PIOSE A)7f m^t.m CI>EK Sth71(EQA)^ b\m^t[Il :^^\x\{Sm^ ^^^1-01. E1IG1E1 
aejmDIO A.DIOB A)3F SXI(Vss) AFOIOll S^7hSSSEl'. D1l# gOi, QlOlEi Ehe!(D10_A)lh 
EiiOlEi Ef^TCDIOB A) ^^^K}11 •ohGl" 3! ^\m^ alOIE^7^ 7hg^|-9, 4'-71 S 

S7h^SgOil [CfEF 3tlM ^E M^H Al±Ei (PI )£J T^t^^^ M2 ^E MgHXi^EI (P2)2J 7^%^^^ 

symn ^'ek oioh ^^h. qioiei Ei-ei^(Dio_A,DioB^A) ai-oiqii- o\m ^m^^ nom m^t.^ 

Q. 7311 31 7;-il2 ^E 7^lt>KRA1 .RA2)^ ^^^^ 271^ 7FA1H^, 7;il1 31 7;il2 ^E Alt^(RAhRA2)OI 

m ^^eOil^ ^•'71 3^2^ 7:fOI7h ^i-gti ^oh^^EJ ^h017h ^^^^EK ^. 7311 SE ^g^KRAD^J i^El- 
21 M) g^ icE(HA])2J 3°^ Eim^ fl|2 SE 7^lt^(R2)^ 3^»-°» 7312 gq h:E(NA2)^ &11^ 
Oil UltH ^^^1- g71-&Q. OlEiti- 3^^ ai^5J 7311 3^ {li:i:^E^(120)M ^^Sf^ PMOS 3! NMOS 

M?HA|^Ei£J Ami^ y|(ratio)Qil 2J^|| l§£|^Efl, l/2Vcc ^5011 A1 200raV~300inV SE^J miM 

7311 tS^irS^ SJ0ilOIM32(PI0SE.A)7^ SS51-7I 3(HI^>^^^lx|(SWA)7h fe^EHOIHS Bll 3 

5 Ji^:^oHE(m)^ Sr^^Dl, e5l-7l(EQA)(Hl ^ g^ b:E(NA1 ,NA2)^ 31^ 

1/2VCC ai^^ g^'^ffll ^Al^iQK 

S£f_y. A miSEl "937^ 3^-^IElOi 7311 3^ {j!!:i:^E^(120)7F S^^^^ S°^0^1^, X-112 a:i^2SE oi 
011Olg32:(PI0SE.8)7h bl#^ 4^EHM ^AIt.CK CCj-EhAj, 3^-^ia7;i B IHlEEj «J3(H1 ^bl^l H12 3 
m {li^2S^^(130)^ g^^SCT Sr^Dl, 3 gq irE(NBI,NB2)^ l/2Vcc 31^^ ig&Qf. 

3E13, EHt:! iS^S^ ^g32(PI0SE)7^ "§^01" fe^7| EHS tli^S^(150)7K eJ&ilOlg 
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M\ b:E(Nl)2i 32- "S^" SQ. OIM CKK SI2 EaHXI^E^(PM2)7^ ^-SEIil 32 

h:E(N2)ej 2!gf ai^^ "omr ai^s &q. 

SXI3er(Vss) S! SSSSrCVcc) M] ^' ?;il2 h:E(NLN2) 2!°r^ EEl-OlbH( 160,170) 

m goH aoiEi mA(FDio.FDioB)^ ^j^ach. 

2^ ^'^'i^±^^^7\ ^HIEIS 3°(>H HItl) aiOIOI-S S^jg 70-^803; SEUffI PCH^Q. Oiat!" S 

HiinDii 

E 2^ E 12] {li^a^¥(100)OII CHHIEI^ HIiilOIIM UEHJJ^ ES^SAI, A OIISEI S3QII 

^^:7I gr^?5^^(10)^^hU2i 2!^ ili^SE¥(20)2h EHxI tLi:ir?S^^(50)M ^blthQ. 0171 Al, 

^•-I?! 3^ ili^2Si^(20)^ E mi EAI^ 2P {li >^?g^^(120J30)2h B^tl HEIH, 
4^:?! EH XI Ay^S^^CBO)^ ^ 7H2j EBmiS M?HXIr^iE^(NM1,.NM2)2^# ^blol-^ BliloHI^ E 1 
on EA|£! EHxl {li^^^^{150)2h 

□EIH, ^'^^ {liri:^?3H^(10)^ ^^71 ^AlQIKHl SiCHAI A (HISEI "JHI^h il^^ 2^2^ g^^Wl 
^^^ti-CK {li^S^ °](>ilOIMd2:(PI0SE^A)2h EHxl ^^dsCPIOSE):?!- ^StJ-lHI 2)5L 

A WISEl ?gHCHt ^Hl^! QIOIEI Eh2JS-(DlO_A.DIGB.A)21 QjOIEIS g^5^01 ^^tJ-CK 

0121- ^01 i!y:i:iSg^^(10)^, 2,^2,^21 DUSEI SHtHI :?tJ|£! QIIOIEI Ej-ej^DI-CF ^HI^CK 

^, E 201 EAia ij«^s^(io.) ^ 7H7f e ion eai^i {ii^?gE(ioo) muoii tH&&Q. 
cKFAi, ^71 ^Aiw2j 3? &y\ mmm um. qioiei E^e!^ ^hus- musj ehxi {ii^?g^^(io)?f 
^^ximb s^E^^ a^^m & ^ 2iEK aEin, OH mioiEi Ehei^DhQ aioiohs oi^g :?i 

E^ii- sAiiAioiiAi ^Mmmoi ^HAiasiCK oii'iai misti mo\mo\ AFgEi^^u, 01^ exi ^ 

^^OllAI Ahg£i ^OlAI 2J0}tlS0IU ^^g^g^lOil S ^-S2J 

m^l ^I^^OI AhgS 51^ OhLICK QllM MCH, B SAIIAI^ 21^ >r^c3^^£h EHxl 

*t!^?g^^^ ^^£1 S°01l CHohW :?iaoFai:K ZiEiLh 21^ ai^^^^2h eHxl {li:^::?^^^ ^ EHxl 

^ig^i gj^^ {li^?S^^Oil CH^HAIE ^Sl ^ 2ig& g-STiil-OllTll^ XFS^I-EF. IlEiHS B 
7|# M012J ^A^oi 7^|Ai^ 7^,.£^3 OIS^EI L^%^ g Eh ^A|0117|- 

OloH^- ^Oia. [Q-EfAl, s «»-soj :?l^^ g^S ^^g^^^l2J AI-4^011 21 

^^#*|- g-OI H ^'S2j D1ISEI S^XiOll 2J^hS. ^OlE ^ OIISEI ^3011 2JtH 

EHxl ^^Eia. COEW, 2| QilSEI "JHDFQ 2^ {li^23^^2h 2!£r{j!^^cS^^:7h ^dlEI^ 

3°0|| H|$ll aiOiOhS 3^^ 70'-8GX gEJDffI MOl^CK 

grji*!- 1. ^^:?H2] DilEEl ^Hl^fe OilEEl ^^xlOll 2ACHAI, 

A^7j ^4:7H2J OIISEI «JH ^''^»'0H :?bl& LijOIEI Eh2l^; 

□ISt]- ^CNE ^ ;H2J OIISEI ^3011 2J^H S^tlil, ^:>\ ^OiE ^ :'H2J OIISEI SHOfl ^UIS! C-jjOIEI 

Ef2l^2| EiiOIEIM ^l^^iog g^7;;^ g^^h^ Slr^^a^VM ^bim^ ^H^S OilESI 

SXl. 

^^:7| ^ :iH2J OIISEI ?g30]| :?ldlS LIIOIEI Ef^J^- ^•^^^Oll :?Biail, ^ HOIEI El-eiS'OIl UEfU 

^ sts ^J\tm sa ai^^A-i s^oh^ ^che ^ 7H2i sip tor^s^^; s 

^^^r^QIE ^ 7H2J 2^ ^li^?S^^D|| 2J^H S^EIH, OlM S 0|!r §hU2J ^j^M 2,^X1^^01 
sl^^S 2^'^ 4^ SE2I am^ g^^fe EHxl ^dl^h^ ^3^^ OliS 

El gxl. 

3. X1I2&^0|| 21CHA1. ^'■71 2!P 

H rirS^:?F &^:?l DIOIEI E|-2I^ ^^^•■Oil 9^EII1> 3 fl|0|M2F Eai2]0l A1^ 3^^ ^MEIBl, 

2^21-21 Eai2iOI M\'^m ^hES XDSEI^ m S fll2 ^E Eanxi^^iEl; 

3 saisioi 6^:?! mi s 7ai2 iEon gitim, saieim m\^7\ si^s g^aoi §atH 

S:?l^ I'hXI^ Xfll a ai2 SE 73*^; 

1^^:?! XIII ^' WI2 ^E T^t.'-ej :i:2^0|| ^ 2^EI3, ife^I?! OIISEI S-xPh EES SSof-S 

^^^E. 2!0ilOIMd201l 2J$|1 fllDlEIOI ^ll& SP SiOllOIMAI?!^ ^ 

^xiM ^m\^ 2e ^SHS onsEi &xi. 
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n iS::ai±7i ssssr ssaw sitin, □ nomst hmsioi ms. ^imaoi. ziz^sj EaejQj 

^71 MeEl &«7h ^§ aES SamS <3e55iog §-gs^£ {Si:S5 ^IdSOfl ^OJEIOl Sg& 
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